Renal and hepatic toxicity of monochloroacetanilides in the Fischer 344 rat.
Chlorinated anilines are widely used chemical intermediates which have been shown to be nephrotoxicants and hepatotoxicants. A major metabolic pathway for the chloroanilines is via acetylation of the amino group to form chlorocetanilides. The purpose of this study was to examine the hepato- and nephrotoxic potential of the three monochloroacetanilides to determine if N-acetylation is an important biotransformation step for activation or detoxification of the chloroanilines in organ-directed toxicity. In one set of experiments, male Fischer 344 rats (4 rats/group) were injected intraperitoneally (i.p.) with a chloroacetanilide (CAA) (0.5, 1.0 or 1.5 mmol/kg) or vehicle and renal function monitored for 24 or 48 h. Liver function and tissue morphology also were determined at 24 or 48 h. None of the CAA were marked nephrotoxicants at doses of 0.5 or 1.0 mmol/kg. However, 4-CAA (1.5 mmol/kg) induced an increase in blood urea nitrogen concentration and kidney weight at 24 h and 3-CAA (1.5 mmol/kg) was lethal within 24 h. The decreasing order of in vivo nephrotoxic potential was found to be 4-CAA > or = 3-CAA > 2-CAA. Based on the elevation of ALT/GPT activity at 48 h, the order of hepatotoxic potential was found to be 4-CAA > 3-CAA, 2-CAA. In a second set of experiments, the in vitro effect of the chloroacetanilides on organic ion transport by renal cortical slices was examined. Both 3- and 4-CAA decreased organic ion accumulation at bath concentrations of 10(-5) M or greater, while 2-CAA had no effect at concentrations up to 10(-3) M. These results demonstrate that the order of nephrotoxic and hepatotoxic potential among the chloroacetanilide isomers is different than among the chloroanilines and that the chloroacetanilides were generally less potent as hepatotoxicants or nephrotoxicants than the corresponding chloroaniline. In addition, N-acetylation appears to be a detoxification rather than a bioactivation step in chloroaniline-induced liver or kidney injury.